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IN THE CLAIMS 

For the convenience of the Examiner, all pending claims 
of the present Application are shown below whether or not an 
amendment has been made. Please refer to any attached sheets 
showing a marked up version of any amendments to the 
specification and claims. 

1 . (Canceled) . 

2. (Amended) The method of Claim i 9, further 
comprising : 

detecting a position for each pinning site at which one 
of the magnetic vortices is pinned; and 

interpreting the positions as stored information. 

3. (Amended) The method of Claim i 9, wherein the 
superconducting material comprises a thin film having a 
thickness of at least several superconducting coherence 
lengths . 

4. (Original) The method of Claim 3, wherein the thin 
film is formed using radio frequency magnetron sputtering. 

5. (Amended) The method of Claim i 9^, wherein the 
superconducting material is Bi- (Pb) -Sr-Ca-Cu-O . 

6. (Amended) The method of Claim i 9, wherein the 
pinning sites comprise doped atoms in the superconducting 
material . 
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7. (Original) The method of Claim 6, wherein the doped 
atoms are selected from the group consisting of: manganese, 
vanadium, uranium and hafnium. 

8. (Amended) The method of Claim i 9, wherein the step 
of pinning one or more magnetic vortices comprises positioning 
a magnetic tip in sufficiently close proximity to the one or 
more pinning sites to generate a pinned magnetic vortex at 
respective ones of the one or more pinning sites. 

9. (Amended) The method oS Claim 1 A method, 

comprising; 

providing a superconducting material having a plurality 

of pinning sites comprising doped particles operable to pin a 
magnetic vortex in the superconducting material when the 
magnetic vortex is in close proximity to the pinning site; and 

pinning one or more magnetic vortices at one or more of 

th pinning sites , wherein: 

each pinned magnetic vortex has a magnetic flux; and 
each pinned magnetic vortex is associated with a 
corresponding pinned magnetic vortex having a magnetic flux in 
the opposite direction of the flux of the pinned magnetic 
vortex . 

10. (Amended) The method &€ Claim 1 A method, 

comprising; 

providing a superconducting material having a plurality 

of pinning sites comprising doped particles operable to pin a 
magnetic vortex in the superconducting material when the 
magnetic vortex is in close proximity to the pinning site; and 

pinning on or more magnetic vortices at one or mor of 

the pinning sites , wherein: 
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each pinned magnetic vortex has a magnetic flux at a 
first exit point; 

each pinned magnetic vortex has a corresponding magnetic 
flux at a second exit point in the opposite direction of the 
magnetic flux at the first exit point of the pinned magnetic 
vortex such that a closed loop of magnetic field lines is 
formed outside of the superconducting material. 

11. (Original) The method of Claim 9, wherein the pinned 
magnetic vortices are associated with the corresponding pinned 
magnetic vortices such that the net magnetic flux of the 
superconducting material is zero or nearly zero. 

12. (Original) The method of Claim 9, further comprising 
detecting the position of a dipole formed by the pinned 
magnetic vortex and the corresponding pinned magnetic vortex 
by detecting a magnetic field gradient between the pinned 
magnetic vortex and the corresponding magnetic vortex. 

13 . (Canceled) . 

14. (Amended) The apparatus of Claim i3- 18, wherein the 
doped particles comprise doped atoms. 

15. (Amended) The apparatus of Claim i3- 18, wherein the 
superconducting material comprises a thin film having a 
thickness of at least several superconducting coherence 
lengths . 

16. (Original) The apparatus of Claim 15, wherein the 
thin film is formed using radio frequency magnetron 
sputtering . 
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17. (Amended) The apparatus of Claim i3- 18, wherein the 
superconducting material is Bi - ( Pb) -Sr-Ca-Cu-0 . 

18. (Amended) The — apparatuo — o€ — Claim — 13- An information 
storage apparatus, comprising; 

a superconducting material; 

a plurality of doped particles within the superconducting 

material operable to pin one or more magnetic vortices; 

a magnetic tip operable to be positioned in sufficiently 

close proximity to each of the pinning sites to generate a 
pinned magnetic vortex at the pinning site; and 

a magnetic detector operable to detect any magnetic 

vortices pinned at any of the pinning sites , wherein: 

each pinned magnetic vortex has a magnetic flux; and 
each pinned magnetic vortex is associated with a 
corresponding pinned magnetic vortex having a magnetic flux in 
the opposite direction of the flux of the pinned magnetic 
vortex. 

19 . The — apparatuo — ef — Claim — 13^ An information storag 
apparatus, comprising; 
a superconducting material; 

a plurality of doped particles within the superconducting 

material operable to pin one or more magnetic vortices; 

a magnetic tip operable to be positioned in sufficiently 

close proximity to each of the pinning sites to generate a 
pinned magnetic vortex at the pinning site; and 

a magnetic detector operable to detect any magnetic 

vortices pinned at any of the pinning sites , wherein: 

each pinned magnetic vortex has a magnetic flux at a 
first exit point; and 
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each pinned magnetic vortex has a corresponding magnetic 
flux at a second exit point in the opposite direction of the 
magnetic flux at the first exit point of the pinned magnetic 
vortex such that a closed loop of magnetic field lines is 
formed outside of the superconducting material . 

20. (Original) The apparatus of Claim 18, wherein the 
pinned magnetic vortices are associated with the corresponding 
pinned magnetic vortices such that the net magnetic flux of 
the superconducting material is zero or nearly zero. 

21. (Original) The apparatus of Claim 18, wherein the 
detector is operable to detect the pinned magnetic vortices by 
detecting the position of a dipole formed by the pinned 
magnetic vortex and the corresponding pinned magnetic vortex 
by detecting a magnetic field gradient between the pinned 
magnetic vortex and the corresponding magnetic vortex. 

22. (Amended) Information embodied as magnetic vortices 
in a superconducting material, comprising: 

a plurality of pinning sites in a superconducting 
material operable to pin a magnetic vortex in close proximity 
to the pinning site within the superconducting material; and 

one or more of the magnetic vortices pinned at one or 
more of the pinning sites , wherein; 

each pinned magnetic vortex has a magnetic flux; and 

each pinned magnetic vortex is associated with a 

corresponding pinned magnetic vortex having a magnetic flux in 
the opposite direction of the flux of the pinned magnetic 
vortex. 
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23. (Original) The information of Claim 22, wherein the 
pinning sites comprise impurity atoms doped in the 
superconducting material. 

24. (Amended) A method for reading stored information in 
a superconducting material, comprising: 

providing a superconducting material having pinning 
sites, each pinning site operable to pin a magnetic vortex in 
close proximity to the pinning site; and 

detecting any pinned magnetic vortices at any of the 
pinning sites , wherein: 

each pinned magnetic vortex has a magnetic flux; and 

each pinned magnetic vortex is associated with a 

corresponding pinned magnetic vortex having a magnetic flux in 
th opposite direction of the flux of the pinned magnetic 
vortex . 

25. (Original) The method of Claim 24, wherein the step 
of detecting comprising: 

positioning a magnetic force microscope comprising a 
cantilever and a magnetic tip in close proximity to one of the 
pinning sites ; and 

detecting any deflection in the cantilever. 

26. (New) The method of Claim 10, further comprising: 
detecting a position for each pinning site at which one 

of the magnetic vortices is pinned; and 

interpreting the positions as stored information. 



DAL01:720902.1 



ATTORNEY DOCKET NO. 017575.0565 
(TAMUS 1694) 



PATENT 

Serial No. 10/051,554 



8 



27. (New) The method of Claim 10, wherein the 
superconducting material comprises a thin film having a 
thickness of at least several superconducting coherence 
lengths . 

28. (New) The method of Claim 27, wherein the thin film 
is formed using radio frequency magnetron sputtering. 

29. (New) The method of Claim 10, wherein the 
superconducting material is Bi - ( Pb) -Sr-Ca-Cu-O . 

30. (New) The method of Claim 10, wherein the pinning 
sites comprise doped atoms in the superconducting material. 

31. (New) The method of Claim 30, wherein the doped 
atoms are selected from the group consisting of: manganese, 
vanadium, uranium and hafnium. 

32. (New) The method of Claim 10, wherein the step of 
pinning one or more magnetic vortices comprises positioning a 
magnetic tip in sufficiently close proximity to the one or 
more pinning sites to generate a pinned magnetic vortex at 
respective ones of the one or more pinning sites. 

33. (New) The apparatus of Claim 19, wherein the doped 
particles comprise doped atoms. 

34. (New) The apparatus of Claim 19, wherein the 
superconducting material comprises a thin film having a 
thickness of at least several superconducting coherence 
lengths . 
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35. (New) The apparatus of Claim 34, wherein the thin 
film is formed using radio frequency magnetron sputtering. 

36. (New) The apparatus of Claim 19, wherein the 
superconducting material is Bi - ( Pb) -Sr-Ca-Cu-O . 
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